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$r_{t}’=r’.’\cross r’.’.$ , (1)
,
$r_{t}= \frac{r_{l}\cross r_{ll}}{|r_{l}|^{3}}$ (2)











$y=- \frac{\lambda_{I}}{\lambda_{R}^{2}+\lambda_{I}^{2}}\cos 2(\lambda_{R}f(s)-w_{R}t)sech2(\lambda_{I}f(s)-w_{I}t)$ , (7)
$z=f(s)- \frac{\lambda_{I}}{\lambda_{R}^{2}+\lambda_{I}^{2}}\tanh 2(\lambda_{I}f(s)-w_{I}t)$


























$\int w\cdot dS=\kappa$ (12)
3 (9) , 1
$u(r)=-\frac{\kappa}{4\pi}\int\frac{(r-r’)\cross dl(r’)}{|r-r’|^{3}}$ (13)
.
, $r$ , $t$ $s$ $r(s, t)$
. $r’$
$\delta$ $r(s+\delta,t)$ $r-r’$ [6]
$r-r’=r(s,t)-r(s+\delta,t)$
$=- \frac{\partial r(s,t)}{\partial s}\delta-\frac{1}{2}\frac{\partial^{2}r(s,t)}{\partial s^{2}}\delta^{2}+\cdots$ , (14)
$dl=(\frac{\partial r(s,t)}{\partial s}+\frac{\partial^{2}r(s,t)}{\partial s^{2}}\delta+\cdots)d\delta$
. , $r$ $u$
(13)
$\frac{\partial r}{\partial t}=\frac{\kappa}{8\pi}\frac{\frac{\partial r}{\epsilon_{l}}\cross\cdot=\partial^{2}\prime\partial\iota}{|\frac{\partial r}{\partial\iota}|^{3}}\int\frac{d\delta}{|\delta|}$ (15)
. $\epsilon\leq|\delta|\leq l$




$\frac{\partial r}{\partial t}=\frac{\frac{\partial r}{\theta\epsilon}\cross\frac{\partial^{2}r}{\theta^{2}}}{|\frac{ar}{\partial\iota}|^{3}}$ (17)
.
3 , ,
3 $P$ , $M$ $T$
$P(t)= \frac{\rho}{2}\int r\cross wdV$,
$M(t)= \frac{\rho}{3}\int r\cross(r\cross w)dV$, (18)




$P(t)= \frac{\kappa\rho}{2}\int_{-\infty}^{\infty}r\cross\frac{\partial r}{\partial s}ds$ ,
$M(t)= \frac{\kappa\rho}{3}\int_{-\infty}^{\infty}rx(r\cross\frac{\partial r}{\partial s})ds$ , (19)
$T(t)= \kappa\rho\int_{-\infty}^{\infty}\frac{\partial r}{\partial t}\cdot(r\cross\frac{\partial r}{\partial s})ds$.
,




$\frac{\partial P}{\partial t}=\kappa\rho\int_{-\infty}^{\infty}\frac{\partial}{\partial s}(\frac{r_{\delta}}{|r_{\delta}|})ds$ ,
$\frac{\partial M}{\partial t}=\frac{\kappa\rho}{3}\int_{-\infty}^{\infty}\frac{\partial}{\partial s}(r\cross(r\cross r_{t})-\frac{r\cross r_{l}}{|r_{l}|})ds$ ,
(21)
$\frac{\partial T}{\partial t}=-\kappa\rho\int_{-\infty}^{\infty}\frac{\partial^{2}}{\partial s\partial t}(\frac{r\cdot r_{l}}{|r_{l}|})ds$,
$\frac{\partial L(t)}{\partial t}=\int_{-\infty}^{\infty}\frac{r.\cdot r_{t}}{|r.|}ds$ .
$P,$ $M$ $T$
. , ,




$M= \frac{\kappa\rho\lambda_{I}(\lambda_{I}^{2}-3\lambda_{R}^{2})}{6(\lambda_{R}^{2}+\lambda_{I}^{2})^{3}}e_{z}$ , (22)
$T= \frac{\kappa\rho\lambda_{I}(\lambda_{I}^{2}+5\lambda_{R}^{2})}{(\lambda_{R}^{2}+\lambda_{I}^{2})^{2}}$ .







$\frac{1}{c^{2}}\frac{\partial^{2}p}{\partial t^{2}}-\Delta p=\rho\nabla\cdot L$ ,
(23)
$\frac{\partial w}{\partial t}+\nabla xL=0$
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$p= \frac{1}{4\pi r}[-\frac{r}{cr}\cdot\frac{d^{3}P(t^{r})}{dt^{3}}+\frac{r_{i}r_{j}}{c^{2}r^{2}}\frac{d^{3}Q_{ij}(t^{r})}{dt^{3}}-\frac{1}{3}\frac{d^{3}T(t^{r})}{dt^{3}}]$ (25)
. $Q_{1j}$




. $c$ . , $Q_{1j}$




(25) $P$ $T$ ,
(25) . $Q$ (7)
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$Q_{11}=- \gamma\int_{-\infty}^{\infty}[4\lambda_{I}fsech^{2}\Theta-f, \sin 2\Omega sech^{2}\Theta]ds$ ,
Q22 $=- \gamma\int_{-\infty}^{\infty}$ [$4\lambda_{I}fsech^{2}\Theta+f$. sin $2\Omega$ se&2\Theta ]ds,
$Q_{33}=8 \lambda_{R}\gamma\int_{-\infty}^{\infty}$ fse$ch^{2}\Theta ds$ ,
$Q_{12}=- \gamma\{f.\infty s2\Omega se\ \Theta ds+\frac{3\lambda_{R}^{2}-\lambda_{I}^{2}}{\lambda_{I}(\lambda_{R}^{2}+\lambda_{I}^{2})}\}$ ,
$Q_{21}=- \gamma\{\int_{-\infty}^{\infty}f_{\epsilon}\infty s2\Omega sech^{2}\Theta ds-\frac{3\lambda_{R}^{2}-\lambda_{I}^{3}}{\lambda_{I}(\lambda_{R}^{2}+\lambda_{I}^{2})}\}$ , (29)
$Q_{13}=4 \frac{\lambda_{R}\gamma}{\lambda_{I}}\int_{-\infty}^{\infty}f$. sin $\Omega_{8}e\ \Theta ds$ ,
$Q_{31}=4 \frac{\lambda_{R}\gamma}{\lambda_{I}}\int_{-\infty}^{\infty}f$. sin $\Omega sech\Theta ds$ ,
$Q_{23}=-4 \frac{\lambda_{R}\gamma}{\lambda_{I}}\int_{-\infty}^{\infty}f$. cos $\Omega$ se&\Theta ds,
$Q_{32}=-4 \frac{\lambda_{R}\gamma}{\lambda_{I}}\int_{-\infty}^{\infty}f_{l}\cos\Omega$ se \Theta ds.






. $f$ $s$ , $f_{l}ds=df$
$f$ ,
, .





$Q_{11}=-\gamma$ [ $\frac{2}{\lambda_{I}}(2w_{I}t^{r}-\epsilon)-\frac{\lambda_{R}\pi}{\lambda_{I}^{2}}cosech\frac{\lambda_{R}\pi}{\lambda_{I}}$ sin $2\Delta$],
$Q_{22}=- \gamma[\frac{2}{\lambda_{I}}(2w_{I}t^{r}-\epsilon)+\frac{\lambda_{R}\pi}{\lambda_{I}^{2}}cosecn\frac{\lambda_{R}\pi}{\lambda_{I}}\sin 2\Delta]$ ,
$Q_{33}=4 \gamma\frac{\lambda_{R}}{\lambda_{I}^{2}}(2w_{I}t^{r}-\epsilon)$ ,
$Q_{12}= \gamma[-\frac{\lambda_{R}\pi}{\lambda_{I}^{2}}cosech\frac{\lambda_{R}\pi}{\lambda_{I}}cos2\Delta-\frac{3\lambda_{R}^{2}-\lambda_{I}^{2}}{\lambda_{I}(\lambda_{R}^{2}+\lambda_{I}^{2})}]$,
$Q_{21}= \gamma[-\frac{\lambda_{R}\pi}{\lambda_{I}^{2}}cose\ \frac{\lambda_{R}\pi}{\lambda_{I}}\cos 2\Delta+\frac{3\lambda_{R}^{2}-\lambda_{I}^{2}}{\lambda_{I}(\lambda_{R}^{2}+\lambda_{I}^{2})}]$ , (31)
$Q_{13}=2 \gamma\frac{\lambda_{R}\pi}{\lambda_{I}^{2}}$se$ch\frac{\lambda_{R}\pi}{2\lambda_{I}}\sin\Delta$ ,
$Q_{31}=2 \gamma\frac{\lambda_{R}\pi}{\lambda_{I}^{2}}se\ \frac{\lambda_{R}\pi}{2\lambda_{I}}$ sin $\Delta$ ,
$Q_{23}=-2 \gamma\frac{\lambda_{R}\pi}{\lambda_{I}^{2}}sech\frac{\lambda_{R}\pi}{2\lambda_{I}}$ cos $\Delta$ ,
$Q_{32}=-2 \gamma\frac{\lambda_{R}\pi}{\lambda_{I}^{2}}se\ \frac{\lambda_{R}\pi}{2\lambda_{I}}$ cos $\Delta$
. ,
$\Delta=4(\lambda_{R}^{2}+\lambda_{I}^{2})t^{r}-\frac{1}{\lambda_{I}}(\lambda_{R}\delta-\lambda_{I}\epsilon)$ . (32)
1 $\theta$ , $\phi$
$p= \frac{1}{4\pi c^{2}r^{3}}\sum_{i_{1}j}r;r_{j^{\frac{d^{3}Q_{ij}}{dt^{3}}}}$











$f(s)$ $Q$ . $Q_{11},$ $Q_{22}$ ,
$Q_{33}$ $f$ (31) .
3
$Q_{11}=- \gamma[\int_{-\infty}^{\infty}4\lambda_{I}fsech^{2}\Theta ds-\frac{\lambda_{R}\pi}{\lambda_{I}^{2}}cosech\frac{\lambda_{R}\pi}{\lambda_{I}}sin2\Delta]$ ,
$Q_{22}=- \gamma[\int_{-\infty}^{\infty}4\lambda A_{I}fsech^{2}\Theta ds+\frac{\lambda_{R}\pi}{\lambda_{I}^{2}}\cos eA\frac{\lambda_{R}\pi}{\lambda_{I}}\sin 2\Delta]$, (35)
$Q_{33}=4 \gamma\lambda_{R}\int_{-\infty}^{\infty}4\lambda_{I}fsech^{2}\Theta ds$ .
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2: $\lambda=0.75+0.37i$ ,
$-6\leq t^{r}\leq 5,$ $\theta=\pi/2$
(35)
$p=- \frac{8\lambda_{R}(\lambda_{R}^{2}+\lambda_{I}^{2})}{3c^{2}r}$
$\cross\{4[cosec]\frac{\lambda_{R}\pi}{\lambda_{I}}\sin\theta$ co$s(2 \Delta-2\phi)+sech\frac{\lambda_{R}\pi}{2\lambda_{I}}\sin 2\theta\cos(\Delta-\phi)$
$+ \frac{128\lambda_{R}^{2}\lambda_{I}^{4}}{\pi(\lambda_{R}^{2}+\lambda_{I}^{2})^{3}}[\lambda_{I}(\hat{x}^{2}+\hat{y}^{2})-\lambda_{R}\hat{z}^{2}]\int_{-\infty}^{\infty}f(s)$ [$sech^{2}$ –6se&4\Theta ]tanh\Theta ds}
(36)
. , $\hat{x},\hat{y},\hat{z}$ ,
.
$\hat{x}=\frac{x}{r}$ , $\hat{y}=\frac{y}{r}$ , $\hat{z}=\frac{z}{r}$ . (37)
$f(s)=s+0.7sechs$ (38)
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$\theta=0$ , , .








0.$37i,$ $\theta=\pi/2,$ $-6\leq t^{r}\leq 5$
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